Secreted phosphoprotein 1 binds integrins to initiate multiple cell signaling pathways, including FRAP1/mTOR, to support attachment and force-generated migration of trophectoderm cells.
Attachment and migration of trophectoderm (Tr) cells, hallmarks of blastocyst implantation in mammals, are unique uterine events. Secreted phosphoprotein 1 (SPP1) in the uterus binds integrins on conceptus Tr and uterine luminal epithelium (LE), affecting cell-cell and cell-matrix interactions. The signal transduction pathways activated by SPP1 and integrins in conceptuses have not been elucidated. Results of this study demonstrate that SPP1 binds alphavbeta3 and alpha5beta1 integrins to induce focal adhesion assembly, a prerequisite for adhesion and migration of Tr, through activation of: 1) P70S6K via crosstalk between FRAP1/mTOR and MAPK pathways; 2) mTOR, PI3K, MAPK3/MAPK1 (Erk1/2) and MAPK14 (p38) signaling to stimulate Tr cell migration; and 3) focal adhesion assembly and myosin II motor activity to induce migration of Tr cells. These cell signaling pathways, acting in concert, mediate adhesion, migration and cytoskeletal remodeling of Tr cells essential for expansion and elongation of conceptuses and attachment to uterine LE for implantation.